Purpose To describe the prevalence of overweight and obesity among diVerent occupational groups and sectors in a representative sample of the Dutch working population, and to test whether these diVerences still exist after adjustment for socio-demographic variables. Methods Cross-sectional data among 7,588 working adults were used. Univariate analyses of variance was performed to test diVerences in body mass index (BMI) values between occupational groups (n = 7) and sectors (n = 28). Adjusted analyses were carried out to examine the role of socio-demographic factors in the diVerences in overweight and obesity between occupational groups and sectors. Results On average, the mean BMI was 24.3 kg/m 2 with 31% being overweight and 6% being obese. Those working in trade, industrial, or transportation occupations as well as the legislators and senior managers had the highest BMI and a relatively high prevalence of overweight (36.7 and 35.5%, respectively) and obesity (6.9 and 7.5%, respectively). In contrast, those working in scientiWc and artistic professions had the most favorable BMI proWle with 25.7% being overweight and 4.2% being obese. After adjusting for sex, age, and education, the proportion of variance changed from about 0.01 to 0.10 with age being the main contributor of the diVerences in overweight and obesity. Conclusions BMI proWle and prevalence of overweight and obesity diVers between occupations and sectors.
Introduction
In the past few decades, there has been a dramatic increase of overweight and obesity worldwide (Visscher and Seidell 2004; Cameron et al. 2003; Ogden et al. 2006; Joint Health Surveys Unit 2002) . Overweight and obesity are commonly measured using the body mass index (BMI), which is calculated by dividing body weight in kilograms by the square of height in meters. Although muscular individuals could mistakenly be placed in the high-risk category, the BMI is a widely accepted and moreover an easy to use and recommended measure for assessing excess body weight in populations. The deWnitions of overweight kg/m 2 ) and obesity (BMI¸30 kg/m 2 ) are based on the literature showing an increased risk of morbidity and mortality from several diseases with a BMI above 25 kg/m 2 , and especially above 30 kg/m 2 (National Institutes of Health, National Heart Lung, and Blood Institute 1998; WHO 1998). For instance, overweight and obesity are associated with an increased risk of cardiovascular disease, hypertension, type 2 diabetes mellitus, stroke, osteoarthritis, gallbladder disease, and some cancers (Wannamethee et al. 2005; Larsson and Wolk 2007; Flegal et al. 2007; Yang et al. 2009 ). Next to the public health impact, overweight and obesity have occupational consequences. For example, two recent reviews found obesity to be related to higher sick leave, and especially to long term sick leave (Neovius et al. 2009; van Duijvenbode et al. 2009 ). To illustrate, from a recent prospective study, it appeared that obese employees were more often absent and were absent longer (namely 14 days a year more than normal weight employees), especially when they do not practice sports regularly (Jans et al. 2007a) . Further, in another review, Neovius et al. (2008) showed that obesity was signiWcantly associated with disability pension.
Taking into account the negative impact of overweight and obesity on both health and productivity levels, overweight and obesity are associated with an enormous economic burden. For example, Colditz (1999) estimated the direct health care costs due to obesity in the United States to be 70 billion US dollar, representing 7% of the total health care costs. Studies from other countries, like Canada (Anis et al. 2009 ), the Netherlands (van Baal et al. 2006) , and Switzerland (Schmid et al. 2005) found somewhat lower, but still substantial proportions of the total national health care costs that are attributable to obesity, namely approximately 4%. As to the indirect costs including the value of economic output lost because of illness, injury-related work disability, or premature death, Katzmarzyk and Janssen (2004) estimated the total costs of obesity at Can$ 4.3 billion with the majority of the costs (63%, Can$ 2.7 billion) involving indirect costs. Moreover, it was estimated that the obesity-attributable indirect costs represented 3% of the total indirect costs in Canada in 2001 (Katzmarzyk and Janssen 2004) .
With the majority of the adult population in most developed countries being a worker, and many of these workers spending at least 40 h per week in an occupational setting, the workplace is an important setting for obtaining or promoting a healthy lifestyle. By promoting regular physical activity in combination with a healthy diet, overweight and obesity can be reduced or prevented. Proper and Hildebrandt (2006) showed large diVerences in physical activity levels (at work and in leisure time) between occupational groups and sectors with workers in the agricultural occupations being the most active, whereas those working in policy and higher executive functions appeared to be the least active. As to the prevalence of overweight and obesity, former studies have demonstrated diVerences between occupational status groups with a higher prevalence of overweight and obesity among blue collar and shift workers than among white collar and day workers (Nakamura et al. 1997 (Nakamura et al. , 2000 . Literature on the prevalence of overweight and obesity among diVerent occupational groups (instead of occupational status groups) and sectors, is yet lacking. Such information is, however, relevant to indicate the need of sector-speciWc strategies for health promotion and for the prevention or treatment of overweight and obesity in particular.
The main aim of this study was therefore to describe the prevalence of overweight and obesity among diVerent occupational groups and sectors in a representative sample of the Dutch working population, and to test diVerences between the occupational groups and sectors. Moreover, as socio-demographic factors are important determinants of overweight and obesity, the second aim of the present study was to evaluate whether the eventual diVerences across occupations would still exist after adjustment for such variables.
Methods
The study population consisted of participants of a continuous, cross-sectional survey ('Injuries and Physical Activity in the Netherlands') over the period from 2000 until 2005. Sampling took place through Random Digit Dialing to obtain a representative sample of the Dutch households. Out of all available phone numbers, a random sample was drawn. The Wnal two digits were deleted automatically, and randomly replaced by two other digits. All phone numbers had thus equal chance to be in the sample. Once a list had been compiled of all the individuals in a given family, the computer selected one of them to act as the respondent. Following this procedure, each year, 10,000 persons were interviewed by telephone using computer-aided telephonic interviewing. For the speciWc purpose of this study, a selection of the working population was made, including respondents aged 15-64 years working for at least 12 h per week. Sectors (n = 9) with fewer than 100 respondents were excluded from the analyses.
The survey consisted of three parts, namely:
1. a general part to be answered by all respondents, mainly asking about injuries, 2. a part asking a random sample of three quarter of the respondents about their physical activity behavior in general, and 3. a part asking a random sample of one quarter of the respondents about their physical activity behavior in more detail, and the respondents' body weight and height.
Persons with a BMI between 18.5 and 24.9 kg/m 2 were considered to have a healthy weight; those with a BMI between 25.0 and 29.9 kg/m 2 were categorized as overweight; and those with a BMI of 30 kg/m 2 or higher were categorized as obese (National Institutes of Health, National Heart Lung, and Blood Institute 1998; WHO 1998). Participants with underweight (<18.5 kg/m 2 ) were included with the normal weight group. BMI was calculated from the self-reported body weight and height derived from the third part of the survey Wlled out by one quarter of the respondents (see above).
All respondents were asked about their occupation as well as the sector, that is the branch of business they were working in. Using a coding system of the Statistics Netherlands (CBS), a four-digit code was assigned to each occupation based on the occupation, sector, main activities at work as well as educational and income level. For the purpose of this study, the seven main categories of occupations and 28 sectors distinguished by the CBS were applied.
Data was also collected on the respondent's age, gender, highest level of schooling (on a seven-point scale) and number of hours working.
Data were weighted to family size, education, region, age, and gender to obtain data representative of the general Dutch population. This was done by applying a weighting factor to the entire data Wle. To calculate mean BMI values and the proportion of workers being overweight and obese per occupational group and sector, descriptive analyses were carried out without any adjustment for certain variables. This was done, because adjusted means would no longer be representative of the speciWc occupational group or sector, which is just characterized by a given sex-based, age-based and education-based distribution. One-way analyses of variance (ANOVA) were carried out to test diVerences in BMI between occupational groups and sectors. However, in order to examine the second aim, ANOVA adjusting for the socio-demographic variables sex, age, and education were conducted.
Since weighted data can neither be used in the ANOVA nor in the calculation of conWdence intervals, non-weighted data were used. Thereby, the weighted mean could fall outside the non-weighted 95% conWdence interval of the mean.
Results
The overall non-response due to refusals, language and communication problems was approximately 53%. Over the 6-year period (2000) (2001) (2002) (2003) (2004) (2005) , a total of 60,628 persons were interviewed. Of these, 25,954 met the deWnition of worker. Of these, 7,720 were presented the third part of the interview including detailed questions as to, among others, body weight and body height. Since there were some missing values on body weight and/or height; complete data of 7,588 workers were available. These were used for the subsequent analyses.
The mean age of the study population (n = 7,588) was 38.9 years, 60% was men, and 38% had a higher vocational education or university. There were slight diVerences in the mean age between the occupational groups with the legislators and senior managers having the highest mean age (42.2 years). Moreover, the majority of the workers in this occupational group were men (78%) and had a higher education (66%). Two occupational groups were predominantly characterized by a large proportion of men as well as a low proportion of higher educated workers, namely (1) agricultural occupations and (2) trade, industrial, or transportation occupations with 83 and 92% men, and 10 and 9% higher educated workers, respectively. In contrast, the majority of service workers appeared to be women (35% men). As to the sectors, relatively many men were working in the agricultural, horticulture, and Wshing sector (83%), the metal industry (85%), the construction industry (91%), the transportation sector (81%), and the computerization sector (84%). The health care and the welfare work sector were both characterized by a high proportion of female workers (22% men). The transportation sector was also characterized by a low proportion of higher educated workers (18%) as were those working in 'other service functions' (8%). In contrast, the education sector had a high proportion of higher educated workers (82%) as well as was characterized by a relative high mean age (43.7 years).
On average, the BMI of Dutch workers was 24.3 kg/m 2 with 31% being overweight (BMI 25-29.9 kg/m 2 ) and 6% being obese (BMI¸30 kg/m 2 ). Higher BMI values were seen at increasing age with mean BMI values of 23.4, 24.8, and 25.9 kg/m 2 for those between the age of 18-34, 35-54, and 55-65 years, respectively (Table 1) . A similar trend observed for the prevalence of overweight and obesity with the highest age category having the most unfavorable data (42% overweight, 12% obese). Further, women had a lower BMI (23.6 kg/m 2 ) than men (24.8 kg/m 2 ), as was true for those with a higher educational level (24.0 kg/m 2 ) compared to those with a lower education (25.0 kg/m 2 ). There was a consistent trend in that the lower the educational attainment, the higher the proportion of those being overweight and obese (Table 1) .
Persons working in trade, industrial, or transportation occupations as well as the legislators and senior managers had the highest BMI (24.9 kg/m 2 ) ( Table 2) . Those in trade, industrial, or transportation occupations had the highest 123 prevalence of overweight, namely 37%; the legislators and senior managers had the highest prevalence of obesity (8%). Those working in scientiWc and artistic professions had the lowest average BMI value (23.8 kg/m 2 ) as well as the lowest prevalence of overweight and obesity (overweight 26%, obese 4%). Although service workers had a BMI value below average (24.1 kg/m 2 ) and a relatively low prevalence of those being overweight (27%), the proportion of those being obese appeared to be relatively high, namely 7%.
There were three sectors with a relatively low BMI value, i.e., (1) the catering industry (23.5 kg/m 2 ), (2) the health care sector (23.8 kg/m 2 ), and (3) the culture, sport and recreation sector (23.8 kg/m 2 ). These sectors also showed relatively low proportions of workers being overweight, namely 22, 26, and 24%, respectively (Table 2) . Those working in the computerization sector showed a low proportion of obese workers (3%), but a relatively high proportion of those being overweight (37%). A similar pattern, but the other way round was seen among those working in the paper, printing, and publishing trade showing a relatively low proportion of overweight workers (24%), but a relatively high prevalence of those being obese (7%). The transportation sector and the food and stimulants sector showed relatively high BMI values (25.2 and 25.1 kg/m 2 , respectively) and had relatively many overweight workers (42 and 45%, respectively). As to the prevalence of obesity within these two sectors, the food and stimulants sector had a below average proportion, whereas a high proportion of obese workers was apparent within the transportation sector (8%). Although neither a high mean BMI was apparent nor a high proportion of overweight workers, the 'other service functions' sector showed by far the highest proportion of obese workers (11%) ( Table 2) .
From the analysis adjusted for socio-demographic variables, it appeared that adjustment resulted in slightly smaller diVerences in mean BMI values between the occupational groups and sectors (Table 3 ). The proportion of variance explained (R 2 ) changed substantially; the R 2 changed from 0.012 and 0.014 (unadjusted) for occupational groups and sectors, respectively to 0.102 and 0.108, respectively after adjusting for age, sex, and education. Age appeared to be the main contributor followed by sex.
Discussion
Our Wndings showed large diVerences between occupational groups and sectors in the prevalence of overweight and obesity. The proportion of overweight workers varied from 26 to 37% within the occupational groups, and from 22 to 45% within the sectors. The proportion of obese workers varied from 4 to 7%, and 3 to 11%, respectively. Although our main purpose was to determine the BMI proWle among diverse occupational groups and sectors regardless of the inXuence of age, sex, and education, it seemed that the diVerences between the occupational groups and sectors were explained partly by variations in these sociodemographic variables. To illustrate, those occupational groups and sectors with a favorable BMI proWle had on average a high proportion of higher educated and/or female workers. In contrast, the occupational groups and sectors with a high prevalence of overweight and obesity were generally characterized by relatively many male and lower educated workers. The question that thus arises is: to what extent are diVerences in BMI between occupational groups and sectors the result of diVerences in the distribution of variables, like age, sex, and education? To investigate this question, we also conducted analyses taking into account those variables. From the adjusted analyses, it indeed appeared that the socio-demographic factors are responsible for some of the variance in BMI proWle between the occupational groups en sectors. The inverse association between educational level, or broader: socio-economic status, and obesity has already been demonstrated in diverse studies (Proper et al. 2007; Qader et al. 2008; Bakhshi et al. 2008) . Nevertheless, based on our Wndings demonstrating diVerences in the prevalence of overweight and obesity between occupational groups and sectors, an occupationaland sector-speciWc strategy seems appropriate for weight gain prevention and reduction initiatives. As said, no studies have been performed that examined diVerences in BMI values or the prevalence of overweight and obesity between occupational groups or sectors, a few studies did describe the prevalence of overweight and obesity between occupational status groups (e.g., blue collar vs. white collar workers, or skilled workers vs. non-skilled workers). Although diVerent groups were studied, our Wndings support those Wndings that demonstrated a higher prevalence of overweight and obesity among blue collar workers than among white collar workers (Nakamura et al. 1997 (Nakamura et al. , 2000 .
To explain the prevalence of overweight and obesity within the occupational groups, it can be assumed that workers with high levels of physical activity, would have a relatively low prevalence of overweight and obesity, and the other way round. As work is still a major contributor of the total daily physical activity (Proper and Hildebrandt 2006) , it was assumed that those working in occupations that require a certain amount of physical activity, would have a low prevalence of overweight and obesity. Next to physical activity, there is increasing evidence for the independent association of sedentary behavior and overweight/ obesity (Proper et al. 2007; Salmon et al. 2000; Brown et al. 2005; Dunstan et al. 2004) . From previous studies among a representative sample of the Dutch working population as well, it appears that these assumptions were indeed true for some, but nor for all occupational groups. For example, despite their high prevalence of higher educated workers, legislators and senior managers showed a relatively high prevalence of overweight and obesity, and appeared to have low levels of (total daily and occupational) physical activity (Proper and Hildebrandt 2006) and they were sitting signiWcantly longer than the average worker (Jans et al. 2007b ). However, looking at those working in scientiWc and artistic professions with the most favorable BMI proWle and lowest prevalence of overweight and obesity, the sitting time nor the (total or occupational) physical activity contribute to their favorable BMI proWle. It thereby seems that other factors, such as socio-demographic factors or energy intake are an important contributor as well. As to the role of sociodemographic factors, our Wndings conWrmed the assumption. Regarding energy intake, there is however ample evidence for the important role of diet in the development and reduction of overweight and obesity (Anderson et al. 2001 ; U.S. Department of Health and Human Services 2001). However, as no studies have been found that investigated the dietary habits among diverse working populations, we can not conWrm this assumption. Because of lack of such studies, it is recommended to include (short and valid) questions on the dietary habits in future studies among (worker) populations.
A major strength of the present study was that it included a large, representative sample of the Dutch adult population, in which all occupational groups and sectors were represented. Moreover, as far as the authors are aware of, this study is the Wrst one that describes the prevalence of overweight and obesity among a large and relevant target group for health promotion initiatives (i.e., the working population), and describes diVerences in the prevalence between the diverse occupational groups and sectors. Thereby, this study supplies the knowledge necessary for targeting initiatives as to health promotion to those worker groups which exhibit the highest risks of, for instance, overweight or obesity. Despite the response rate was 53%, the possibility of selection bias is considered to be low. Namely, as the main focus of the survey was on (all kind of) injuries and physical activity was a second focus, the respondents were not those particularly interested in physical activity, and thus the survey does not include active workers only. Nevertheless, the possibility of selection bias may not be excluded, since it may be that the survey did not reach those workers who were less active, which could have resulted in somewhat lower BMI values.
The most important limitation of this study is that data were self-reported, including body weight and body height. Selfreported BMI has the potential to include social desirability bias, with BMI being underestimated rather than overestimated (Sallis and Saelens 2000; Flood et al. 2000) . Using selfreported body weight and body height, there may also be a risk of misclassiWcation when classifying persons as overweight or obese (Flood et al. 2000) . This is especially among muscular or athletic persons. They may have a BMI that identiWes them as overweight even though they do not have excess body fat. However, we do not think this will have inXuenced the comparisons between occupations and sectors to a substantial degree. Further, we decided to include persons with underweight (BMI < 18.5 kg/m 2 ) with the normal weight group. Despite it has been shown that persons with a low BMI have an increased mortality rate (Pischon et al. 2008) , we expect the impact on the outcomes of this inclusion to be small to very small. Namely, only 148 persons had underweight, which equals 3% of the number in the normal weight group.
In conclusion, this study showed that there are considerable diVerences in the prevalence of overweight and obesity between occupational groups and sectors. It further appeared that socio-demographic factors are important underlying determinants of the diVerences found between occupational groups and sectors. However, as the occupational groups and sectors are characterized by a given sex-, age-, and education-based distribution, the diVerences in overweight and obesity shown are of relevance and imply a recommendation for an occupational-and sector-speciWc strategy to prevent (further) weight gain prevention and to reduce overweight and obesity.
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